AMENDMENT UNDER 37 C.F.R. §1.111 Docket No. Q78455 

Application No. 1 0/7 1 5,557 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1 . (currently amended): A_Prjolarization mode dispersion (PMD) controller device 
for controlling &e-a_state of polarization of an incoming optical light wave, in particular in a 
terabit optical network, the device comprising: 

a dispersion compensation unit and an adaptation control unit, whe r ei n th e di s p er sio n 
compensation unit is fed with which receives an-the incoming optical light wave , splits the 
incoming, optical light wave into a fi r st optical signal and a second optica! signal and outputs an 
equalized optical light wave, wherein the dispersion compensation unit comprises a multitude 
plurality o f compensation stage s processing the optical light wave , wherein each compensation 
stage of the plurality of compensation stages comprises a feed-forward signal tap which taps the 
second optical signal and provides a feed-forward signal and a tunable phaseshifter which tunes 
the second optical signal, and wherein the plurality of compensation stages are connected in 
series with each connection comprising t he a first waveguide which receives the first optical 
signal and a second waveguide which receives the second optical signal; 

a distortion analyzer unit which receives the feed-forward signal and outputs information 
about the incoming optical light wave based on the feed-forward signal; and 

an adaptation control unit which w herein the dispersion compensation unit provides an 
equalized optical light wave, and wherein the adaptation control unit receives the information 
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about the incoming optical light wave from the distortion analyzer unit and controls the 
dispersion compensation uni t by tuning the tunable phaseshifter of each compensation stage 
based on said information.T 

wherein that at l e ast o ne feed forward signal tap is provided tapping the optical light 
wave inserted into one of the compen sat i o n sta g es , 

that the - feed - forward signal(s) tapped by the feed forward signal tap(s) is(are) fed into a 
distortion analyzer unit, 

and that the distortion analyzer unit provides the adapt at ion c o nt ro l unit with information 
about the incoming optical light wave for setting the dispersion compensation unit. 

2. (currently amended): PMD controller device according to claim 1 , wherein only 
one feed-forward signal tap is provided tappiag-which taps the incoming optical light wave and 
isjnserted into &e-a_first compensation stage. 

3. (currently amended): PMD controller device according to claim 1, wherein a 
HW-lt-Hude-plurality of feed-forward signal taps is-are provided tapping- which tap the second 
optical light wave -signal a s- and are each of the feed-forward signal taps of the plurality of feed^ 
forward signal taps are inserted at different compensation stages-each. 

4. (currently amended): The PMD controller device according to claim 1 , wherein 
the distortion analyzer unit determines the state of polarization (SOP) of the incoming optical 
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light wave as a function of the frequency of the incoming optical light wave based on the feed- 
forward signal provided from each compensation stage of the plurality of compensation 
stages^ . 

5. (currently amended): The PMD controller device according to claim 1, wherein 
the distortion analyzer is suitable for analyzing a not polarization scrambled signal. 

6. (currently amended): The PMD controller device according to claim 1 , wherein at 
least one feed-forward signal tap comprises a wavelength demultiplexer unit s and that-the 
distortion analyzer unit is4edwith4he- receives demultiplexed signals provided by the at least 
one wavelength demultiplexer unites). 

7. (currently amended): The PMD controller device according to claim 1 , wherein 
the dispersion compensation unit further comprises a planar light wave circuit (PLC) w &h 
comprising a polarization splitter at the-a_signal input of the PLC, a multitude plurality of 3_dB 
couplers and preferably a polarization combiner at the-asignal output of the PLC, wherein fees© 
e e fi ftp onents of the PLC the polarization splitter, the plurality of 3 dB couplers and the 
polarization combiner are connected in series, with each connection comprising a-thefirst 
waveguide and a-the second waveguide comprising a-the tunable phaseshifter. 
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8. (currently amended): The PMD controller device according to claim 1 , wherein 
the PMD controller device further comprises a feedback signal tap tagpiag -which taps t he 
equalized optical light wave, and wherein that-the adaptation control unit is fed with the receives 
afeedback signal provided by the feedback signal tap. 

9. (currently amended): A_Mmethod of operating a polarization mode dispersion 
{PMD) controller device , the method comprising: according to claim 8, wherein the adaptation 
control devic e dithers a number N of parameter s- sma l ler than t h e amount P of tuning parameters 
in order to optimize the feedback signal 

receivin g an inc oming optical light wave by the PMD controller d ev ice; 

splitting the incoming optical light wave int o a first optical signal and a second optical 

signal; 

in putting the first optical signal and the second optical signal into a plurality of 
compensation stages, wherein each compensation stage comprises a tunable phaseshifter, 
wherein the second optical signal passes through the tunable phaseshifter, and wherein the 
plurality of compensation stages are connected in series and each connection comprises a first 
waveguide receiving the first optical signal and a second waveguide receiving the second optical 
signal; 

outputting a plurality of feed-forward signals from the plurality of compensation stages; 
tuning each tunable phaseshifter in each compensation stage of the plurality of the 
compensation stages, wherein the tuning comprises shifting a phase of the second optical signal 
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at each compensation stage of the plurality of the compensation stages, and wherein the tuning is 
based on the plurality of feed- forward signals; and 

outputting an equalized optical light wave from the PMD based on the tuning . 



1 0, (currently amended) : The M method according to claim 9, * 
analyzer unit det e rmines further comprising determining t he-a state of polarization (SOP) of the 
incoming optical light wave as a function of its frequency, and that the adaptation con trol devic e 
«ses- using the SOP information for controlling the plurality of compensation stages. 



1 1 . (currently amended): The Mmethod according to claim 10, wherein the 
det ermination of operating conditions for controlling the compensation stages is accomplished 
by reading out a tab l e and/or by calculation, in particular taking into-account the based on 
experimental or numerical determined- arelation between signal distortion of the incoming light 
wave measured by the distortion analyzer unit and the setting of the - distortion compensator unit 
parameters which is required to improv e th o s ignal quality at the compensator unit's output 



12. (currently amended); The Mmethod according to claim 1 0, wherein the operating 
conditions c ontrolling of the compensation stages a?e-is determined and adju s ted perforrnetl 
continuously. 
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13, (currently amended): Co m p ut e r program tor-performing a method according to 
elana- ft A computer-readable medium storing a program for performing a method of operating a 
polarization mode dispersion (PMD) controller device, the method comprising: 

receiving an incoming optical light wave by the PMD controller device; 

s plitting the incoming optical light wave into a first optical signal and a second optical 

signal;, 

inputting the first optical signal and the second optical signal into a plurality of 
compensation stages 1 wherein each compensation stage comprises a tunable phaseshifter,, 
wherein the second optical signal passes through the tunable phaseshifter. and wherein the 
plurality of compensation stages are connected in series and each connection comprises a first 
waveguide receiving the first optical signal and a second waveguide receiving the second optical 
signal; 

outputting a plurality of feed-forward signals from the plurality of compensation stages; 

tuning each tunable phaseshifter in each compensation stage of the plurality of the 
compensation stages, wherein the tuning comprises shifting a phase of the second optical signal 
at each compensation stage of the plurality of the compensation stages, and wherein the tuning is 
based on each feed-forward signal output from each compensation stage of the plurality of 
compensation stages; and 

outputting an equalized optical light wave from the PMD based on the tuning . 

14. (new): The method according to claim 9 further comprising: 
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providing a feedback signal from the equalized optical light wave; and 

optimizing the feedback signal by dithering a number N of parameters smaller than an 

amount P of tuning parameters, wherein the tuning is based on the tuning parameters and the 

plurality of feed-forward signals. 



15. (new): The PMD controller device according to claim 1. further comprising a 
feedback signal tan which taps the equalized optical light wave and outputs a feedback signal, 
wherein the adaptation control unit controls the dispersion compensation unit by tuning the 
tunable phaseshifter of each compensation stage based on the information output from the 
distortion analyzer unit and the feedback signal. 



